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128-132 
activity code categories, 130 
advantages/disadvantages of, 146 
differences in data sets, 143-146 
establishing reliability, 131-132 
standardization of coding, 129 
weighting of samples, 130-131 
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family primary and secondary 
activities, 122, 134-140 
location of family members in home 
spaces, 132-134 
methods, 126-128 (See also 
Experience Sampling Method) 
fixed-effects models 
applied to longitudinal data, 396 
reversal of treatment condition, 396 
forward-looking sequential approach, 
418-419, 430 
“forward tree,” 419-420 
four-class latent class model 
applied to four-way 
cross-classification table, 4~-7 
corresponding estimated ratio, 8 
description of, 17-19 
fraction of missing information, 93 
frequency of observations, 126 


G 
gender 
differences in family activities and, 
139-140 
family time use and, 144 
generalized location systems 
accessible configurations, 292 
configuration vector, 292 
definition of, 291-293 
dependencies among objects and/or 
locations, 285 
features of, 292 
flexibility of, 291 
illustrative applications, 322-341 
job segregation, discrimination 
and inequality, 322-329 
Lazega’s lawyers, 336-341 
settlement patterns and residential 
segregation, 330-336 
locations, 292 
modeling, 293-322 
normalizing factor, 294 
notation, 290-291 
prior approaches, 286-288 
social potential family and (See 
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social potentials) 
statistical for dependent systems, 
288-290 
stochastic, 294-295 
objects, 292 
occupancy constraints, 292 
occupancy function, 292 
parametrization, 285-286 
simulation, 285-286 
Gibbs sampler, 305-306 
graphs, 258 


H 

Hammersley-Clifford theorem, 278 

hierarchical data, 54 

hierarchical linear model (HLM), 54 

hierarchical logistic regression models, 
26 

highest posterior density (HPD), 373 

HLM (hierarchical linear model), 54 

holistic interpretation, of social 
potentials, 304-305 

homework, time spent on, 144 

houses, architectural design, costs and 
location, 122 

HPD (highest posterior density), 373 


I 
TEVBI (index of external validity 
beyond interaction), 384 
ignorability, 89, 410-413 
sequential, 415 
ignorable treatment assignment, 41 | 
imputations. See a/so multiple 
imputation; multiple imputation, 
then deletion 
adjusting for nonignorability, 112 
biases, 86 
containing no information, 88-90 
problematic, deleting, 86 
techniques, for nonignorable 
missingness, 867 
unrealistic, fixes for, 86 
imputation software, 86-88 
indegree distribution, 218, 242-244 
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independent variables, 393 
index of external validity beyond 
interaction (IEVBI), 384 
individual-level variables, average 
predictive comparison of, 42-43 
inferences 
causal 
description of, 351-353 
generality, debates about, 350 
generality, debates about, 350 
robustness of, 350 
small classes improve achievement, 
367-369 
information 
absence in imputed Y, 88-90 
definition of, 88 
inputs 
changes in, 31—32, 33 
of interest, 24, 31-33 
numerical, 36-37, 39 
that are not always active, 35 
unordered categorical, 38, 40 
interviews, observed 
cross-classification in, 4-7 


J 
job displacement, 416-417, 431 


job segregation modeling, 322-329 


E, 
latent class models 
application to cross-classification 
tables, 2-3, 4-7 
assignment procedures (See 
assignment procedures) 
four-class, 4-7, 17-19 
two-class, 2—3 
Lazega’s lawyers example, 336-341 
leisure activities, 135-136 
LevelDiff effect, 276, 277-278 
linear models, with no interactions, 48 
link-tracing designs (adaptive), 153. 
See also respondent-driven 
sampling 
LISREL, 76 
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locally weighted scatter plot smoothing 
(loess), 429 
location heterogeneity potential, 
Lazega’s lawyers example, 339 
location homogeneity/heterogeneity 
potential, 300—302 
loess (locally weighted scatter plot 
smoothing), 429 
logistic regression models 
with interactions, comparison of, 27 
multilevel, application to prison 
sentences, 40-47 
predictive comparison, 25 
longitudinal studies, 396, 430 
outcomes and treatment effects (See 
treatment effects) 
lung cancer death rates, 353-354 


M 
Mahalanobis distances, 37 
MAN. See dyad consensus 
MANOVA, 76, 108 
Markov chain, 264, 305, 308 
Markov chain Monte Carlo method 
(MCMC), 41, 101, 259, 272, 275 
Markov chain Monte Carlo 
method-maximum likelihood 
estimation (MCMC-MLE), 259, 
266, 270-273 
Markov graphs, multivariate, 278 
Markov process, first-order, 168-170 
M assignment procedure, 17—20 
description of, 8, 9, 10 
incorrect assignments and, 16 
partitioning of error rates, 13-14 
proportion of incorrect assignments 
or Ey, 10, 11, 13 
matching models, 287 
matrix permutation tests, limitations, 
258-259 
maximum-likelihood estimation 
(MLE), 319-322 
Markov chain Monte Carlo method, 
259, 266, 270-273 
with missing data, 84-85 
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two-level confirmatory factor model 
data, 55 
maximum pseudo-likelihood 
estimation (MPLE), 266-268, 
316-319 
MCAR (missing completely at 
random), 101 
MCMC. See Markov Chain Monte 
Carlo method 
MCMC-MLE (Markov chain Monte 
Carlo method-maximum 
likelihood estimation), 259, 266, 
270-273 
mean, equal to p*-q2, 79-80 
mean parametrization, 273-274 
measure of association A, related 
assignment procedure. See M 
assignment procedure 
measure of association T, assignment 
procedure related to. See R 
assignment procedure 
MERG (multivariate exponential 
random graph), 278, 279 
Metropolis algorithm, 262-26, 308-311 
MI. See multiple imputation 
microdynamic interpretation, of social 
potentials, 305-307 
MID. See multiple imputation, then 
deletion 
missing completely at random 
(MCAR), 101 
missingness, 89, 111 
complementary, 101 
coordinated, 101 
nonignorable, 112 
robustness indices and, 376 
misspecification of structural model, 
54-55, 77 
mixed effects models (variance 
components models), 34 
MLE. See maximum-likelihood 
estimation 
model estimation problems, for 
multilevel models, 55 
model families, cross-fertilization of 
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findings, 284 
model-fitting procedures 
Monte Carlo simulations, 71—76 
type I errors, 73-74 
model misspecification, 54-55, 77 
model segregation, SAS IML program 
for, 75-76 
models with interactions, predictive 
comparisons, 34-35 
Monte Carlo statistics, 258, 316 
maximum likelihood estimation, 
268-271, 275 
p-value, 272, 273 
simulation models, 71—75 
standard errors, 257 
Monte Carlo theorem, 311—312 
mothers, time use of, 144 
moving average filtering, 429 
multilevel covariance structure analysis 
by fitting multiple single-level 
models, 53-80 
separating into multiple single-level 
covariance structure models 
multiple imputation (MI) 


analysis of estimation strategy, 84 


completed-data estimates, 92 

confidence intervals, 91, 99 

degrees-of-freedom estimate, 99 

design, 100-102 

efficiency of estimates, 98—100 

estimating likelihood under, 90-91 

estimation, 91-94 

finite- M properties in presence of 
auxiliary variables, 109-110 

four-step estimation strategy, 83 

fraction of missing information, 
97-98 

likelihood estimation, 90-91 

point estimates, 91, 96, 97 

situations where MID is worse, 
108-114 
auxiliary variables, 108—112 
nonignorable missingness, 112 

standard-error estimates, precision 
of, 91 
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vs. MID, 87 
absolute error of point estimates, 
102-105 
with auxiliary variables, 110-111 
length of confidence intervals, 
102-105 
within-imputation variance, 97 
multiple imputation, then deletion 
(MID) 
advantages of, 85-86, 87, 95, 113 
analysis, 85 
asymptotic comparison, 95—98 
benefits, size of, 100-106 
complete-data degrees of freedom, 
94-95 
confidence intervals, 94-95 
degrees-of-freedom estimates, 94 
description, 113 
design, 100-102 
efficiency of estimates, 85, 99-100 
estimation, 94-95 
examples in social research, 87-88 
extension 
to multiple parameters, 106-107 
to multivariate Y, 107—108 
fraction of missing information, 
97-98 
ignorability, assumption of, 86 
imputed Y value assumption, 86-87 
justification for, 108, 113 
likelihood estimation, 91 
limited to estimating conditional 
distributions, 112-113 
point estimates, 94, 96 
precision of estimates, 91—92 
rationale for, 88-91 
SAS macro implementation, 
114-115 
standard-error estimates, 94, 114 
steps in, 85 
vs. deletion, then multiple 
imputation, 103, 106 
vs. multiple imputation, 95 
absolute error of point estimates, 
102-105 
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length of confidence intervals, 
102-105 
within-imputation variance, 97 
multiplicity sampling 
development of, 154 
estimates 
age and degree, 159 
for age of recruitment, 157 
for airplay, NYC Jazz musicians, 
155, 156 
for degree of recruitment, 158 
for gender, NYC Jazz musicians, 
154-156 
extension to snowball samples, 
154-155 
limitations of, 154-155 
vs. conventional survey, 154 
multivariate exponential random graph 
(MERG), 278-279 
multivariate relational data set, with 
advice-seeking behavior, 259-260 
parameter estimation, 265-274 
Monte Carlo maximum 
likelihood, 268-271 
MPLE, 266-268 
uncertainty and fit assessment, 
271-274 
permutations on graph sets, 
260-265 
preliminaries, 260 
mutual dyads (M), 214, 242-243 


N 
National Education Longitudinal 
Study (NELS), 55 
network analysis, 288-290 
network density, 218, 242-243 
neutralization 
by addition, 364-366 
by replacement, 358-364 
nodes 
in balanced directed graph, 216 
in balanced signed graph, 216 
indegree, 213 
network density and, 213 
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outdegree, 213 

social network, 212-213 

subgraph, 213 
nonlinear relationships, omission from 

imputation model, 86 

nonmonotonic functions, 35—36 
nonprobability sampling methods, 152 
null dyads (N), 214, 243 
null hypothesis test, 271-273 
numerical inputs, 36-37, 39 


O 

object heterogeneity potential, 
Lazega’s lawyers example, 339 

object homogeneity/heterogeneity 
potential, 299-300 

observational studies, 121, 396 

occupation, disability and, 431 

occupational stratification modeling, 
322-329 

OLS, 259 

outcomes, time-varying. See treatment 
effects 

outdegree distribution, 218, 242-244 


P 
Panel Study of Income Dynamics 
(PSID), 417-418, 428 
parametric bootstrap procedure, 272 
parental divorce, effects on children’s 
educational attainment, 401-404, 
416, 431 
parent involvement, in homework 
activities, 137-138 
partial derivatives, for predictive 
comparisons, 29 
partitioning, of error rates in 
assignment procedures, 13-16 
permutation models (assignment 
models), 286-287 
advice-seeking behavior in high-tech 
firm, 274-278 
ranked comparisons, 259 
for relational data, 257-279 
permutations on graph sets, 
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exponential family of models for, 
260-265 
permutation tests, 258 
personal care activities, time spent on, 
138, 144-145 
p* models. See exponential random 
graph 
point estimates 
absolute error of, 102-105 
MI, efficiency of, 99-100 
MID, efficiency of, 99-100 
points. See nodes 
population predictive comparisons, 
general approach for, 30-36 
assumed existing data and model fit, 
3] 
inputs that are not always active, ; 
models with interactions, 34-35 
nonmonotonic functions, 35-36 
numerical inputs, 31-33 
unordered categorical inputs, 33 
variance components models, 34 
populations 
“hard-to-reach,” 152 
hidden, 152 
large, studies with, 120 
posterior density, 95—96 
potential games, 287 
potential outcome causal model, 393, 
395 
predictive comparisons 
applications, 49 
average, 30 
averaging over all possible 
transitions, 33-34 
defining by central value, 27—29 
definition of, 24-25 
by direct examination of regression 
coefficients, 26-27 
effectiveness/convenience, 40-47, 
49 
general framework for, 25 
on logarithmic scale, 48 
for logistic regression model, 25 
partial derivatives for, 29 
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for populations, general approach 
for, 30-36 
for regression-type models, 47-48 
standardized coefficients for, 30 
transformed coefficients for, 29-30 
prison sentences 
application of multilevel logistic 
regression, 40—47 
severity variable, 40-41 
process agnostic, 305 
PSID (Panel Study of Income 
Dynamics), 417-418, 428 
push/pull effects (attraction/repulsion 
potential), 297-299 
p-values, for School Data example, 
69-71 


R 
random effects models (variance 
components models), 34 
randomization 
independence condition, 411 
sequential, 415 
randomized experiments, 393 
R assignment procedure, 8-9, 16-1 
20-21 
expected proportion of individuals 


assigned to each latent class, 11-13 
partitioning of error rates, 14-16 
proportion of incorrect assignments 

or Er, 10-11 

RDS. See respondent-driven sampling 
recombination 
in multiple imputation, then 

deletion, 85 
in multiple imputation estimation 

strategy, 84 

recruitment matrix, reciprocity 
compatible, 174 
regression-based approaches (income 
attainment models), 286 
regression coefficients, 41, 42, 393 
direct examination of, 26-27 
estimated, for prison example, 41-45 
regression mean function (E(y|x)), 27 


regression model, 100, 393 
relationship strength, substantive 
interpretation of, 273-274 
reliability, establishing in combining 
data sets, 131-132 
repeated measures, 107-108 
replication 
in multiple imputation, then 
deletion, 85 
in multiple imputation estimation 
strategy, 84 
residential segregation modeling, 
330-336 
residential settlement models, 287 
respondent-driven sampling (RDS), 
151-206 
analysis of continuous variables, 153 
asymptotically unbiased, 162 
cross-cutting ties, 1, 161, 164, 
165-166 
cross-group ties, 160-161 
data smoothing, 201-203 
differential recruitment bias, 
181-187, 188-189 
dual-component sampling weights, 
168-180, 195-201 


calculating individualized degree 
components, 175-180 
calculating the adjusted 


dual-component weights, 
200-201 

calculating the adjusted 
population estimate, 200 

calculating the recruitment 
component for degree, 200 

degree component, 196-200 

extension to nondichotomous 
variables, 171-175 

partitioning, 168-171 

recruitment component, 195-196 

estimates 

for age of recruitment, 157 

for airplay, NYC Jazz musicians, 
155, 156 


for degree of recruitment, 157 
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dual component, 159 
for gender, NYC Jazz musicians, 
154-156 
estimating degree, 167-168 
extending beyond dichotomous 
variables, 201-203 
multiplicity sampling and, 153-168 
population estimator, 163 
population estimators from 
categorical and individualized 


weights, proof of equivalence, 177, 


203-206 
population estimators from 
individualized weights, advantage 
of, 177-178 
reciprocity model and, 156, 159 
recruitment, matrix, 192 
recruitment assumptions, 163-164 
refinement areas, 187-190 
sampling process assumptions, 
162-164 
sampling weight calculation 
procedures, 189-206 
definition of sampling weight, 
193-194 
degree estimate, 192 
population estimate, 192-193 
respondent identification, 
190-191 
sampling-with-replacement model, 
163 
socially irrelevant variables and, 
188 
variable-dependent bias, 187-188 
respondent identification (RID), 
190-191 
RMSEA, for School Data example, 
69-71 
Robin’s weighting method, 431 


robustness indices 


approaches for missing data, 376 

Bayesian motivation for, 373-374 

breadth of external validity and, 
369-371 

breakdown points, 375 
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with cross-validation studies, 
374-375 
extension of fail-safe n, 375-376 
for sample representation, 349-388, 
358-367, 377-379 
calculations, 381-384 
decision-making, 379-380 
formula for relaxing assumptions 
of equal means and variances, 
366-367 
full expression for r,,, 384-388 
limitations/extensions, 380-381 
neutralization by addition or 
contamination, 364-366, 383 
neutralization by replacement, 
358-364, 382-383 
quantitative thresholds, 379-380 
statistically significant differences, 
371-373, 384 
theoretical motivation for, 


353-355 


vs. econometric forecasting, 
376-377 


robustness of inference, quantifying 
2 
4 


i 
from observed data, 351-35: 
robust procedures, 77 
root-mean-square prediction 


comparison, 36 


S 
sample size, large, model 
misspecification and, 55 

sampling 
frame, 153 
“hard-to-reach” populations, 152 
hidden populations, 152-153 
scan (See scan sampling) 
snowball methods, 152-153 
weights 
definition of, 193-194 
sample size sums, 176 

SAS statistical software, 76, 219 
macro implementation, 114-115 
for model segregation, 75-76 
version 9, 87 
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scale reliability analyses, 134 
scan sampling, 145 
CELF application of, 125 
data sets, 143 
description of, 125 
SCPS (State Court Processing 
Statistics program), 40 
self-reported data, 120, 121 
SEM. See structural equation model, 
multilevel 
semiparametric marginal model, 26 
separation of multilevel model, into 
single-level models, 55—56 
settlement patterns, modeling, 330-336 
sex, predictive comparison for, 35 
sexual harassment model, MID usage 
in, 87 
singular value decomposition (SVD), 
for triad consensus arrays, 
218-219, 227-239, 243 
smoothing methods, 429 
snowball sampling methods, 152-153 
social activities, of families, 122-123 
social networks, 209-248 
cognitive balance, 216 
data, 219-220 
density, 213 
descriptions of, 246-248 
dominance, triadic patterning in, 
241-242 
global structures, 216-217 
indegree distribution, 213, 218, 
242-244 
intransitivity, 245 
local structure in, 212-215 
dyads (See dyads) 
triads (See triads) 
methodology and theory, 244 
outdegree distribution, 213, 218, 
242-244 
properties of, 213 
ranked clusters model, 217 
statistical models, 245 
subgraphs 
balanced directed graph, 216 


balanced signed graph, 216 
clusterable signed graph, 216-217 
definition of, 213 
hierarchical ordering of, 217 
isomorphism classes, 213 
social potentials, 295-322 
alignment, 301-302 
attraction/repulsion, 297-299 
combined linear, 302—303 
elements of, 295-297 
inference, 316 
maximum likelihood estimation, 
319-322 
maximum pseudo-likelihood 
estimation, 316-319 
interpretation, 303-307 
holistic, 304-305 
microdynamic, 305-307 
location homogeneity/heterogeneity, 
300-302 
object homogeneity/heterogeneity, 
299-300 
simulation, 308-311 
estimating the partition function, 
311-314 
expected value estimates, 314-316 
social systems, objects and locations, 
284-285 
spatial autocorrelation, 286 
spline regression model, 429 
split-half coefficients, 134-135 
SPSS, 128-129 
stable unit treatment value assumption 
(SUTVA), 395, 404 
standard errors, MI vs. MID, 99-100 
standard errors test, 271-273 


standardized coefficients, for predictive 
comparisons, 30 

STATA, 184 

State Court Processing Statistics 
program (SCPS), 40 


statistical models. See also specific 


statistical models 
for dependent systems, 288-290 
stochastic choice models, 286 
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structural equation model, multilevel 
(SEM) 
evaluation of model fit, example, 55 
level-1 model estimation, 76-77 
level-2 model estimation, 77 
model estimation and evaluation, 
54-55 
drawbacks, 54-55 
separation into multiple 
single-level models and, 55—56 
Monte Carlo simulation, 71—76 
overall test statistics, 76 
results, 78-80 
School Data example, 69-71 
segregated estimation, 55—56 
segregation and evaluation, 56-69 
separation, advantages of, 76 
simultaneous estimation, 54-55 
subgraphs, 213 
subpopulations, observed and 
unobserved, 355-358 
SUTVA (stable unit treatment value 
assumption), 395, 404 
SVD (singular value decomposition), 
for triad consensus arrays, 
218-219, 227-239, 243 


T 


target population, generalizing to, 
355-358 

time-use studies, 143-146 

time-varying outcomes, causal effects, 
393-432 


time-varying treatments, causal effects. 
See treatment effects 
total likelihood, 89-90 
transformed coefficients, for predictive 
comparisons, 29-30 
treatment effects 
controls, 420-421 
definition of, 398 
individual-level notation, 397-409 
classical two-period setup, 
398-399 
single-time treatment and 
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time-varying outcomes, 
399-401 
time-varying treatments and 
single-time outcome, 401-405 
time-varying treatments and 
time-varying outcomes, 
405-409 
on outcome, estimation of, 397-398 
population-level, estimation of, 
409-418 
comparison unites in time-varying 
setting, 413-418 
under ignorability, 410-413 
triad consensus, 215-219 
expected, conditional on lower-order 
graph properties, 220-227 
extension to graphs with multiple 
actors, 218 
for hierarchy or linear order 
investigations, 216 
lower-order properties, 218-219 
dyad consensus or MAN, 218, 
220,225, 227.229), 235, 237, 
239-241 
indegree distribution, 218, 
242-244 
network density, 218, 242-243 
outdegree distribution, 218, 
242-244 
network size and, 244-245 
probabilities for network, 243 
singular value decomposition, 
218-219, 227-235, 227-239, 243 
variance in, 242—243 
triads, 213, 241-242 
bystander effect, 211 
coalition formation and, 210 
forbidden, 210 
intratransitivity, 214 
isomorphism classes, 214-215 
nonredundant ties, 210 
in social network theories, 210—212 
three-cycles, 214 
transitivity, 214, 217 
weak ties argument, 210 
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two-class latent class model, applied to 
four-way cross-classification table, 
2-3, 4 

type I errors, 77 


U 

UCINET software, 219 

University of California, Los Angeles, 
Center on Everyday Lives of 
Families. See Center on Everyday 
Lives of Families 

University of Chicago Center on 
Parents, Children, and Work, 
13-124 


unordered categorical inputs, 38, 40 


Vv 

vacancy chains, 287 

variance components models, 34 

venue-based sampling, 152 

vertices. See nodes 

W 

Wisconsin Longitudinal Study (WLS), 
417, 421-426, 431 


X 
X values, missing, 86 


Z 


zone of convergence, 179-180 





